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(I) 



O 



(57) Abstract: EP^4 ?receptor agonists containing as the 
active ingredient 8-azaprostaglandin derivatives represented 
by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. The compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury, pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, Still 
disease, Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiorgan 
failure, shock, digestive ulcer, stomatitis, sleep disorder or thrombosis, or osteogenesis promoters. 
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£ (I) T?*Sft*<fc**tt. ftSKt. •*» MftT«*. Witt 

«. A******* ^^D77-/««. (sun) 

jilff*. M. £#tt*m Mtt*»#. aw*®**^ 
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sijbT4oa&o, -en-en, ep 1( ep 2 , ep 3 > E? 4 tmttix^ 

(Negishi M. et. al, J. lipid Mediators Cell Signaling 12, 379-391 (1995) ) . 
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EP 4 *«Mk TNF-«I» IL-10i4JttfcH*l'W 
5 lift* ft«** SHMF, ftfflff*. 

**. T^jfe-m. mm* &*em&x&*m* »se> «<c 

^ m 7 /;D77-«» (Stfll) JH«* » 

*«ft£ (ALS) , *3HMMt* yx-^>» «W«'Ja- 
E) o*«*J:tf/*fcl»l!fCm**^6nTV^. *fc* EP 4 

i) tifiTfei> 

mmnmmmm, mmmmmm. ^/v)>®m%m&* 
3) w*;P5/^Ajfe*» ^i^*' 



20 
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Axmmw&<D%&j&. uniB^iott 

ep 4 \zmum\z^-r^it^mt, EP^ast^^m ep 2 

io nxi^. 

(a) wrn^s 52-5764 ^mmm\z\t, -*5£ (a) 



Tt>J:< :. 



o 




CH=CH-CH-R 



,2A 



3 



WO 02/24647 



PCT/JPOl/08176 



5 d) hvy)V^-)i^^)V-$>^t^>^y)v^r)vx^)vm. 

e) 3~7fi0&*M^&^*~>#o7Jl'*;l'8£> 
y>jS^»5Vitti~4fflo^*JiC : P*WT57;V3+'>SK:«k«3T : e/- 

R 2 A fc te^&StTOM & £ W£F*SfD ©1~6 0 ©isStlB 1 * 

w-r *jbw»* & 5 vi« 7 >& u < « 8 fi©R 

15 *j;«cn6©&»*WK:S«sn#*^JRtt**ViW:75 
(B) 52-133975 (B) 



o 




(B) 



OH 
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a) l~5flO«*K^*Wr*l«i«Sfctt»tt«ltt©7^ri+^ 7)V 

b) ®&\z£ x> /\u7>wmntc i ~ zm<Dmmm=?-tt?z>7)\>*)vm. 
nwx t> <£ v> 7 x y 

f ) o ;\uy>mmnrc i ~ 3i@<z)M^^^wr§7;w^ 
15 /\utf>m?%.rztei~ 4m<Dmmm?*G'tz>7 )vn^^m\z^r)^n^ 

R 2B te 2 ~ 6 iCKilf ^WT^a^^fe^M^T^tfc^^ 
20 ?:WT^^Sjig«^b7K^*§^t>-r/{)\ &3^&R 1B , R 5B , A B , B B 

&&z$nBtf^n'enmm\z*mm : ?, n-^>^)vm, -ch 2 -ch 2 - 

%?z>mm®i$.rz\tfttiimwi7)i<*)i&, 2~5m<DfcmmT*tTz>7)i 
mffimm&kmmzmih. A B &£tfB B «-cH 2 -cH 2 -«3:fcte-c 
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Tt>J:^^b^fc-CH=CH-a|-e**Ci:ttTf#T, n B «2, 3 
(C) WWBB 53-21159 *fctt, < C) 

o 



-N 




(C) 



Q c tt-COOR 3 , fh7^-iV-5-<m^-CONHR 4 
H^\h **» HO^ \ 

15 7^^6ft»**D»Ran; R 3C «7jc^ K**lfeV>L5©7JWr 

R 4C ^-coR 6C *<}:^-so 2 R 5C ^e>^§«0M^n> r 5C «7x 

(D) #MBB 54-54166 #fctt, HKS (D) 
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o 




/CHzA^CHgJaCOzR 0 

1 H 



HO R 



(CH^noR 20 



(D) 



(S^ A D ttCH=CH (isZbL<\$hy>Z) * C = C^diCH 2 C 
H 2 T?$> D ; 

R D teH, CrC u On-7MJK ^i7WfeU<«y^P7J^ 

R 1D teH, CH 3 feb<ttC 2 H 5 T?»t) ; R 2 °ttCH 3 , CF 3 , 7i^i 

#F, CI, CH 3 , OCH s , N0 2 $>£tfCF 3 frt>fcZmfr*>Mttn; 
nDIi R 2D /0*CH 3 &U<teCF 3 T&3<htte3~8£>git £fcteR 2D 

(i) 3t#:Stt#©7-fe5M^ 

(ii) $>L<\$ 

(iii) ¥-©^#WtM#7iSL#:Stt#: 

15 fr£&3^£Mfcm3fc<Z)T&£o ) T^£n38-71f- 1 6, 16- 
z?7)Viir)V- 1 , 5 -S?fi&- 2 - fcfp U H >^WAr B ^yc»t/Off 
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#fcHfr*«A. T«:t>"6ft««* («aHBtt«««flaDl (ALS) , £ft 
MS, mm, ^sk&, ftflffftriu £ 

*, xr^v (stiii) #t> )\\mm> mm. ±%&mm> m&km&* w 

15 fco 

i . hrs; ( i ) 



o 




(i) 



RHiTKm^ C1~4 7;U3^->S, NHS0 2 -C1~47J^ 
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fetch, R 2 tf7>ymW^Zi&t>?t%, Am}$^>-e>m(Dfr*%t>?b<D 
t?2>. ) 

2. fc&toifi* 

(1) ± (R, S) -7- (2- ( (IE) -3-tFD^-4, 4-z?y 
MD-4-7X-J1/- 1 -7*^~)l) - 5 -:**VbfDUSV) ^\^> 

10 @6- t-^fMXfJK 

(2) ± (R, R) -7- (2- ( (IE) -3-kHD^>-4, 4-y7 
Jl/tn-4-7i-Jl/-l-7 , f-JP) - 5-3-47tfDUiV) A7*^> 

(3) ± (R, S) -7- (2- ( (IE) -3-th*D+y-4-7i^ 
15 -4, 4-y7J^n-l-7'T^) - 5 -**7 tfO U 5? 7 ) A7**> 

St 

(4) ± (R, R) -7- (2- ( (IE) -3-th'D+y-4-7xZJl/ 
-4, 4-i?7)l/*U- 1 -^-)V) -5-:t*7tfnUvV) 'V/*> 

20 (5) ± (R, S) -7- (2- ( (IE) -3-tFD^y-4-7i^ 

(6) ± (R, R) — 7 - (2 — ( (IE) -3-tHD+y-4-7ir;l/ 
- 1 -5-^VtfPU^y) 

(7) ± (R, S) -7- (2- ( (IE) -3-tFD+y-4-7x^ 

(8) ± (R. R) -7- (2- ( (IE) - 3-kFn+y-4-7xZJl/ 
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(9) ± (r, s) — n— (^^x;w*n;w [7- (2- ( (1 E) -3 

-kFD^>-4-7i^I/-l-^T-JW ^ 
5 (10) ± (R, R) -N- (*?)WV*~M [7 - (2- ((IE) - 3 

(11) ± (R, R) -7i^ C2- ( (IE) -3-kHP*'>-4-7x 
10 (12) ± (R. S) -7x^ [2- ( (IE) -3-khW-4-7x 

(13) ± (S, R) -7- (2- (3-th'n^i/-4-7xrJl/7?JW - 

5-^ytTPU^/) ^-fjrywt* 

(14) ± (S, S) -7- (2- (3-tK0^5/-4-7x^;Vy?;W - 

15 5-#*yt!PU$V) ^7*>wt* 

(15) 7- (2- (3-tFD^>-4- (Wx>-2-f» y*^)V) 

(16) 7- (2- ( (IE) -3-tHO^>"4- (2-^X~;i/) -1- 
y^-jV) -5-^yHDU^/) - (5Z) -A7f>il'XfJH7x 

20 T'Jl' 

3. ttrfBlf3ic©EP 4 S«^W^*«^t^^^ § > 
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m. ?^D7 7-y«« xf^« (stm) m. )mm, ± 
#tts^H, mi£*jft& 2u->m. aw*©j**-r haojuue, ^ 

H§g^> ->3»;^ m<b^m«> Dim ISBS^SfcM^T^^tu 

5 5. Mfel^ M^MJ^bse (ALS) , &%imtt,fc, isx.-tf 

a, UIHIlQjg^ » 5 HUB 4 1Btt©&&& «fc / * 7c tt^Bfrffl. 
6. #««T«SA*«» 1) MfgttitMS (Jn»K#5Sf6tt#aj»^, B9 

i^i^ttttig, A/i'j«ttati, &SMf§s§'f4#fiis 

8. fMBlflB*©HK5S (I) T^StlS-ft^ -€-0*»ttift*fctt-€-n 
20 605/^D5 s *^hU>fi8Mb'&«*ffl^«Jlt*«Kp«t'r*» TNF-a 

9. MElf3*CDHR5S (I) Tw^nsflJ^fl, *®*«tttt*fctt-tn 
£<7»£ D-x^X h U >&8Kfr&*b£JBV>5 Z.t.*mWLt~T%>. TNF-a 

25 
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HR5S (I) R 1 ^»TCl~47;Vn^'>*i^ * M^X xb 
HRS (I) R 1 »tNHS0 2 -Cl~47JV+JHtH 

;i*;w#-;i/73A x^tji^x;kt5A 7nif;i/x;i/*x;i^ A 
7;Wk 7;i^x;k 7;p*x;k 7J^U>*lCtt*«©t>0 

# (E, Z> XX, h5X**) > (R> S 

15 ^t^tns. 

"X 

20 

\ 
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tt 3 ft * fc a & ( j3 & £ tc « a ft 0 £ £ £> ^ «T * § 



A) ~P) fc*T«k3K:&&fc£*n!&S. flfctf, #H0g 57-54166 Jffctt, 
A) ± (R, S) -7- (2- ( (IE) -3-kKP*~>-4, 4-v 

io 7Kn-4-7i-ji/-i-7*f^W -5-^ytfou>?y) A7"^ 

>m • t -7*^I7fJI/ 



(CAS No. 82303-07-9) , 

B) ± (R, R) -7- (2- ( (IE) -3-th'D + y-4, 4-5? 
15 7Md-4-7i^-1-7"t-JW -5-**yfc?DU5V) *\-f9 
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(CASNo.^HJ) , 

C) ± (R, S) -7- (2- ( (IE) -3-th*P^>-4-7xZ 




(CAS No. 82303-08-0) > 

D) ± (R, R) "7- (2- ( (IE) -3-tFn^>-4-7x^ 




(CAS #H 5*3 t!T*5 D , 

#1BH 53-21159 *fctt, 
E) ± (R. S) -7- (2- ( (IE) -3-kPn*5/-4-7x= 
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(CAS No. 66598-57-0) , 

F) ± (R, R) -7- (2- ( (IE) -3-t HP+v-4-7x- 

;i/-i-yf-;w -5-^ytfPU^y) ^^sfc 




5 (CAS No. 66598-69-4) , 

G) ± (R, S) -7- (2- ( (IE) -3-hFD+y-4-7x- 




(CAS No. 66598-56-9) , 
10 H) ± (R, R) -7- (2- ( (IE) - 3-hh'D+y-4-7i- 




(CAS No. 66598-68-3) , 

I) ± (R, S) — N— (*^7Jl/#-;W [7- (2- ((IE) - 
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3 _ k H u ^y- 4 - 7l -;V- l -7r-iW - 5 -**V tfo U SV) 




(CAS No. 66598-67-2) , 

J) ± (R, R) -N- (^)V7,)V*~)V) C7- (2- ( (IE) - 

3 _ t hu^5/- 4-7X-JV- 1 - 5 -**V b!P 'J 5V) 
A7'^>T5M 




(CAS No. 66598-74-1) , 
10 K) ± (R, R) "7x^ [2- ( (IE) - 3 -kHD^>-4-7 




(CAS No. 66598-73-0) (CAS Registry lr«7x-;V75 H tt£-?T^%^ 
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L) ± (R, S) -7xZA [2- ( (IE) -3-hFO^>-4-7 
x-;i/- 1 - 5 -^VfcfD'JvVsT^WS K] 

o o 




(CAS No. 66598-66-1) ( K) tmW , 
M) ± (S, R) — 7— (2— (3-tFn^>-4-7i^f;V) 
- v7) A^Vt 

o 

N' 




(CAS No. 66598-64-9) , 
10 N) ± (S, S) -7- (2- (3-tHD^i/-4-7x^7*fJ0 

o 




(CAS No. 66598-72-9) T^^tlS-fkl 
#^0S 52-133975 ^93»»fc«, 
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O) 7- (2- (3-kKP*~>-4- (Wx>-2-^;V) 7?)V) 

0 




(CAS No. 65470-34-0) nSft^tt^M^^ tlT£ 0 , 

52-5764 #^«B»t ^ 

P) 7- (2- ( (IE) -3-kb*n^>-4- (2-^xn;V) -l 
-5-**Vt!aU^) ~ (5Z) -A7-f>f'XfM 

o 




10 (CAS No. 62401-45-0) T?*$nSfc£«^K*2ftW*- 
E P 4 §^flv73-X bSft^ftS. 
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5 im 

-ma, (i) x^nz*mw\zm^t>nz>fc&mz, &&©#&-r#s 
i^MtLiii, 7)i%v&mm, 7)vtJV±m&m$L. yy^-oj* 

CfcU^A, ^-h'J^A*) ©Jft, 7>*U±»&JR A, T 

>f*z/VJ>m OUs 7>«£A (xh^^^^X^A^I) ©ffi, 
^W(cTO$n^Wa75> (h«JX^75>, ^^75X 
;U75>, ->^n^>^;U75>, ^>y^75X 7i^75X tf 

is ^'Jy>, ^yx^y-;i/75>, ^;-;i/75>, hux (tHn* 

Ttt, 09*tfiftB&ifiL HfbTKfflltt, 3£fc*£ll*ft> fifEtttt. U 

20 $^»mjft, siesta, 

^x>gg^ ^>7Ji/*>i^ x*>*;p#>ifcjft, ^>-fe?>7JU*> 
h^x>7jMs -f-fe^^BMft, ^^n>B6Jft, 

sfc, -ks* (i) x^n^>if%m\^m^tc\t^<Dmt. 
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5 HJ>, &*V>ttiin&©fi£**BV>T, ft&BS 50-3362 P*l 52-3 1404 

^tc\t m 61-52146 ^W««E«o*Ss*fflv^c:tfc«J:0'>^o^^ 

-jfc5£ (I) T^*n**589llcfflVi6n*fls^«ttPcr/iP99A)4934*K: 
*58MICfflVi5'fb'&**«E P 4 §^l:3t^^»!^U E P 4 g 

(Sugimoto) (J. Biol. Chem. 262, 6463-6466 (1992) ) fc* 

UT> yp^/-<FV-fe^— WXEPp EP 2 , EP 3a 
20 ££tfEP 4 ) ^nMSl/fcCHO«MU b&. 

m»l / fc]g3iH# (0.5mg/ml) , 3 H-PGE 2 £^rfrE« (2 0 0 u 
1) fc^Tlfcm^^a^-hUfc. R«SWy77- (3ml) 
T{f±b^EET^!5iibT^bfc 3 H-PGE 2 ^^7X7^;^-(G 

25 K d ji<h Bmax tefiJU Scatchard plots fr^tifc [Ann. N. Y. Acad. Sci. 51, 
660 (1949) ]. *»»Btt£tt»*« (2.5//M) ©MPGE 2 0#ftTt 
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&ftm<D9&mt* 3 h-pge 2 (2.snM) &&ztt&m\zmtee>tiz>tt,&m 

5 /b77- : lOmMU^iJ^A (pH6.0) , ImM EDTA, 1 
OmM MgC 1 2 , 0.1M NaC 1. 

*fc#*0AW»aRKi (MM) tt?fcSfcJ;D*»fc. 
Ki = IC 50 /(l + ( [C] /Kd)) 




(CAS No. 66598-57-0) T^£ft5ft-&tl (WIBLfc^ttE) <DK i ffiteU 
E P x : > 1 0, EP 2 :>10« EP 3 :>10, EP 4 : 0.0090 (uM) T 

6 0 , ^©fb-^ti^E p 4 g&#fcgft» leaser a z: 

15 EP4»7JrXb%tt 

7U7.9/4 H l^-fe^— tW'f ^»3MBttftffiV»fcE P t^MW-T-J- 

7 hm&mfemsi 

(Nishigaki) (FEBS lett., 264, 339-341 (1995) ) KUPCT, 

7 ep tUttf-n-?** ^**n^n«au&cHoiDfisw«b, 

20 2 4 ^7 X;UT-T 2 n Ml 1 0 5 cells/well U 2 B M«H L lZ 

ttLfeo &well £MEM (minimum essential medium) 5 0 0 ^1 T$c#t/7c 
£§s 7-fe< 5 7^ 7 A (assay medium) (MEM containing lmmol/L IBMX,1% 
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BSA) 4 5 0 1 37tTl >+a^— >3 ^© 

ft, PGE 2 m *fcttnni:tt»ft:^«i**fc^^5 0 /t 1 SSJOU 

K«&MU 3 7W10WUct, *»HJ*POl« (10% 
w /v) 5 0 0 jti 1 £MbT£j££#lt£itfCo 1 EM (- 8 

0"C) , mB*fttZitz&, ^W/V**S* J t 13,000 rprnTf 3 
^»L^ilUT#e.n^±«^ffl^T, cAMPTW^h (assay kit) 
\ZX c AMPMmmfeLtzo tfct>?>, ^l?tl2 5Mt: L l25 I] c 
AMPTt^f^h (assay kit) (Amersham &») ©A V~3 T (buffer) £ 
M5 0 0 //ltU nn£0.5mol/L b U - n-^^KTS > (tri- 
n-octylamine) 0^DD*M«lm 1 »t> *DD*;W>JI + 0b U 

*yb (assaykit) IOB«3nW*:&«fc*t^ t>^t©cAMPK 

fcfc, «ft©7^h^ (EC„l)tt. PGE 2 »T0ft* 
S6*S1 0 0%t\stzt£<D5 0%(Dc AMPE^fflS^fcBL/, EC 50 fi 



i 







E 


0. 5 



SD»7^^^ LPS (10/ig/2ml/kg) ^» 
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LfZo ELISA^yh (Rat TNF - a Immunoassay kit, Biosourceft) 

£ttSjfiU8t*©TNF - am&& 1 0 OXtUfc^ TNF-o©S4*5 
5 0 (ID 50 ) KTK«g**^1-. 

1 2 





TNF-a|fflfgft 
ID 50 (/ig/kg) 


E 


5 9 



Osterman £>©#& (inflamm. Res. 44, 258-263) fcJpCTfffcS. JUtttD 
A/S 1 c^yhSffitit, M (4=^^ ^ n 3 >© 0.3%^ 

T;P$?a>K:bfcfeCD) 0.1m 1 "To, 4*-mKiS-£U fOl 

15 £tttt«f W© 0.02m o 1 /Lfrmti- b U ^WtK^T 
IW?Lfct>©*M»*iEjBHte*6lllfc»TB*T?l H 30fiPa#r<&. 
(i) 

i i»©SD«tt^y h£-i*5EET/BV>5. *<>wt;uf*-;wfc 

20 n • m^(D^nm\ $mmm-mut>u^ 0 

ttm^mm, 6BScfct), #fgBJHt£fi (^;i/© 0.02m o 1/LzRBWb 
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*©#*****##«*a*8« (XCT-9 6 0A, /-9>lV*h 

5 ftM^£lf£5 (a) 

10 fflfcU 1^*£#««*Sl5rr*o 

«BLfc*H#&l 0%i«WJ >*fcTH». 0 2 5m 

»T?*^9TrWU 3>K:i-*fc:*D&*, #ffl**H*#«fK:J:0a 
15 5TT5. 

(2) »jgflgg>aig 

-WX«W»^MFX-1 000 (7*74*/0 ) 3 

20 W!&&£#8&S. 

Markel (J. Bone and Joint Surgery 73A, 914-923, 1991) fcJp&Tfrfc 



24 



WO 02/24647 



PCT/JPOl/08176 



SD^yy h*m^T, -f > K*^>>£ 2 Omg/k gTfliPtft^l"* 
^ttSi^iietS, 6l5IBJgHiH£»fflU ttffil»«0®K£«jrr 

[*tt] 

-tti (i) T**na*5fiWk:fflVi6n*ft'&«o«tttt-H^K:fi^ , b 

io a«±©?iifflRrt6tt 

mm (mm&msmtm (als) , #f8tt«Mt;^ ->x-^^>^«», 

&<Dfe&Rj&te& «m, #a^T^a ti) 

u&m > 2) -&tttta*& (^33^3>f 
mnA£ttiHUBe. @^^tt#a«, ^u>««tt*a»£, & 

Ti7D77-y»iif, Xr^l' (Still) ^ JUffft, 
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*58«fcfflVi&nSft^**S#1'*IKfc^ iKP«:#©fc©©H#fcfi& 
«, fc{m$fcfc£tf*©te©*&Jfc«K «Pi£#©fc£>©£*^ 
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tt, 09 AfcfKBWfiFSli 2,868,691 £tf I^SH 3,095,355 #W*ffl*fc#b < IB 
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20 ttja^^frfrttrstK! ioo ^§#fco 

• ± (R, S) -2- ( (IE) -3-tP0* s /-4-7x=JP-l-^ 

2 5 Omg 

(<£W*5 Omg) 

25 . *;hp*3/^^;wtjvo-^ #;w^a 2 0 0mg 
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figaWn-x 9. 2g 

'{MM 2 



Wmti/t'fTM 0 0#£#fc. 

• ± (R, S) — 2 — ( (IE) - 3-tFD^y-4-7x-Jl/- 1 -7 

>J > 1 0 Omg 

10 (^t!2 0mg) 

• h 2 0 Omg 

• 10 0ml 
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Mr * <d is m 

l . HKsS; ( I ) 




(i) 



5 RM*7KK3t» Cl-4 7;V3+'>i» NHS0 2 -C1~47;^ 

;«$ftftNHCO-7x-;ViS^l. A5S«^>^>SSfctt^^7 

===== w^*^^-m^^st»T. 
io t-rs. ) 

2 . te£W*> 

15 (1) ± <R. S) -7- (2- ( (IE) -3-khW-4, 4-3>7 

MD-4-7x^-l-^JW -5-**7t?aUSV) -\^> 
ft • t -yfJl/X7,TiK 

(2) ± (R. R) -7- (2- ( (IE) -3-fcPn*3/-4. 4-5>7 

20 Bfc • t -^Jl'XXxJk 

(3) + (R, S) -7- (2- ( (IE) -3-kb'D^/-4-7x^ 
-4, 4-^7Ma-l-7"f^JV) -5-**Vt£nU5V) ^\7*> 
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(4) ± (R, R) - 7 — (2 — ( (IE) -3-kFa^>-4-7x~;i/ 
-4, 4-V7MD-1- 7*x-;W ^\y^> 

5 (5) ± (R, S) -7- (2- ( (IE) -3-kh'a^>-4-7xZ)V 

-i-7r--;w -5-^vtfny v/) ^\7°^>m, 

(6) ± (R, R) -7- (2- ( (IE) -3-hFD^>-4-7x-)l/ 
- 1 -7r-JW -5-^VtfPUv 5 /) ^7?>M, 

(7) ± (R, S) -7- (2- ( (IE) -3-tFD + i/-4-7x-)k 

io -i-^t-^jv) -5-^vhTPUv/) ^7°^>m- ^^;i/xxT-;k 

(8) ± (R, R) -7- (2- ( (IE) -3-th'n^y-4-7x-^ 

(9) ± (R, S) — N— (^^7JM^n;i/) [7- (2- ( (IE) - 3 
-tFD^>-4-7x-Jl/- 1 -7*x-;i/) - 5-^VtfD'J^y) ^ 

15 7°*>7ii K] > 

do) ± (R, R) — n— u^tun^;)/) [7- (2 - ( (ie) - 3 

-tHD^>-4-7x^l/-l-7T^V) - S-^VfcfP'J vV) A 

(11) ± (R, R) -7x~;i/ [2- ( (IE) -3-tFP^->-4-7x 
20 ^-1-7t-JW -S-WlfniJyVA^HaF] , 

(12) ± (R, S) -7xrjV [2- ( (IE) - 3-kh'D^y-4-7x 

1 -y*^-;u) -5-^^VbfPU^y^7°^>-rS h*] , 

(13) ± (S, R) -7- (2- (3-tHD^y-4-7x^7fJl/) - 
5-^VtfPUvy) ^7°*>&, 

25 (14) ± (S, S) -7- (2- (3-kFa^y-4-7x-)l/7fJl/) - 

5-^ytfpu^y) 
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(15) 7- (2- (3-fcPP*->-4- (Wx>-2-^;w 

(16) 7- (2- ( (IE) -3-kFo*s/-4- (2-^xn;W -l- 

-5-**y£nU5V) - (5Z) -A^x>m-x^;vxx 
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ft -?^D77-«« Xf-^M (Still) 8, JH««, £ 

|«M»A **tt*»** *a->«* Hf^^^>^ * 

is b^, j/gyf, mmm> «rp*« * 



5. a****** (als) , g^mm, ~>x- 
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e. KBttWBJftfc x^tt#a«ffi. ^iro^ 
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5 NF-aI4^Itnm 



9. »*®ttHlfB*©-*5* (I) T?wSn*M, ^©##ttll£ 
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